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TITLE: SIGNAL TRANSMITTING SYSTEM, SEMICONDUCTOR DEVICE MODULE, 
INPUT BUFFER CIRCUIT, AND SEMICONDUCTOR DEVICE 

Abstract: 

A signal transmitting system comprises a transmitting line to which applied a 
termination voltage through a termination resistance Rt, two offdrain type transistors 
outputting a signal to a signal transmitting line, a branch line branched from the signal 
transmitting line to connect the offdrain type transistors with the signal transmitting line, 
and a resistance Rs inserted into the branch line positioned close to the signal 
transmitting line. 
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1 20 : i.'ig SEN 30 : DIMM 
131: f'iH'S ^13140 : 33 
141 ; e+°J 

S tSg:at^£S!H±i 0| g*h API £K£!& AJ^gMHi fittasB, 4M*KS fe SBflerm ination)§ ^ H^M^ mi Sol 

D)| 0 1 Eh 2 ; A| >^ «j 01(1^^]- 30JCK 

□hoi^s HSAfAiai.ui^SKoil criqAt lsi *SZJ-°| aiojEK^oil SiWAJS,, apt *S^nt^» ;-0.IS& .MCH51*;£! O|0|E|-g£n| 
fi?§q: aqu#^^ d-Sfc-et 
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^^USfoa^iH^Al 5T5| ''ail-90| J .ii{^B.3^»|:b-Zf'k-eK)|iH?hS¥'S2-'^'a auofl^ tH^2| bq 4 v eH= 5|-o|£ n-gsi^ 
St It 2*q. oi^J oil O)3|-oi, ctts ;g-gQ|«2|' ui^oj 2^oi a] fe, z| h qo | ^ ^ h s¥ ' £1? h ^ s tH^^'feq &EHfe-sHJ|fif 
S?2|.'siKeqso| &q. ccFqAi bH^oq 'fflWa Wfl . s^ ; 2| Sgoj gx| as : d-M' i r"*l*W*fla, 

Ss^Hl cifqAi ggoa Sg^fe.gys AJ-SI^KSa. o|5!S ^1 ^sHai cttoii SicKAlfe *zr nqoitH^F 2= ^EH?h 
1 UBOjfe §*r# 3A1§fe ggf fcHW asoo Oi§K>i l£?} ycf. 

GTLoj Cfgo SAjfe , ±E\m\\mMW *H^'O0)» S2+O|»1(Hq0|lH eyx|^El(22))£f2| A|O|0fl Tiq^Fii^S^ 00301 d 2 
^^F200MHzO|2 ±E1M(11)2| ^ 0|7^ 2m m 0|^oj g° EiSiOW 7\ ££§ #CH1 ^^J (ringing) H^0| %m M 

4 2iq. o|^ak° ajc =eqs»o|U S§ fifOKHej 7|« ^(parasitic inductancep^xH^ S^CHJ s§| sqSM go}. 

i-9fe q= SEflSJoiU S§ 2*o|CHos SiHoffe 2J^S^ u °A cil 2^££ UE^UIfe £E3oia. £ sot] SioiAi, sqoitH 
http://patent2.kipris.or.l<j/patent/XMLyi 01 9970008660/1 01 9970008660. XML 2006-04-17 



' KIPRISCSJH^SS) 



mo\n 3/17 



^A|^El(22)°| £ °A £=MH^^3fe S^SOIW aas fflShSI-S, S^t!" 2 W xf-Bofl 2|^H epigs? 

(counterelectrom otive)0| ®?\Q\, g±^S| SSJ" Dj^O| ^El M(1 1 )M #*H b*i^(10)S fftW. ^ElM(11)£|-t*i^(10)^°| A|o|0i| 
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2Jn**j£ 2$x\ VMsio] ^EfMODUlS sjgoRjq. o|Er|*j- AfoiMM ?|^Ai, m±(io)S^Eia| £E|M(11)°I 

HEfOltfi E£| X\±Ei(22)2t2\ A|-0|0i|AH, E^0| >S?\7\\ 
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501 g7fe^h7fl s|0|, oiiacH AHsg Diiaq icfi S^^h^ 2Jo| gy[±tm sjq. 
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ili?|A| £|^ oja EUHlplxi lh^°| wiaq g°| afois s^^te qa ^&liag ^ la^f 5iq. nsiqqa ^&l|^g 
oH2 ^EiM?l-g7|7i| =jq. [WAi oiiaq \om *i±o\\ ^12 S^S S°oi|fe o|Ei^ 7|^s A^g^ ^ &q. 



a*»- gtl°-| qg g-sa^A), g&s^oi 1.2VS ^^l miSoiL chs -id^S qHi-oi^^i- a^^hn ^ehs^ei, qe q^h 
o|^<id^s|oi o| k\\mn ^ m^t± S&^a, tH^^ai £!2 eilioi ^o|£hs^£|-a| szj- aisss 
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aHfoL «^(io)(H| g^s aqo|*i di 5d nqoim D2 §<H|, aqoim dio| ^qsjoi 2 ^eh(s^ ^eh)s s|ch 5iq. o| £} 
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S^^?|(0.4V)Op| CU|g Oil, aqo|fcH D20i]^ #^t.^^(32m A)^|- H^X| Sp|| £Jq. ^ aqo|tH D2 ^50i|AHfe gBXHt> h 

Rt2oi]Ai s^^^ SW?h nqoim D2oil ^si KH?^ §a| oil, *i£h#o|-*j sa^oj aqo|^ disj ^rtKH] a n^Tii sjq. cci-q 
ah, aqoiiH di °A aqomi D2y[ a^ ^eh ai- sin, t^^(io)°l aqoitH D2 0.4vsq ^ 

?FSq. 

£ 12S| (c)2| #eh^, a 1221 (b) oil ah ai^oi S^^EHoi^ aqoitfi dio| aa^i- s\o\ m&*\Q Rtias ^|-o| 2 
aqoitn D2°| ?|x|7?|-x| a^tl ^ehoi q. o| ^ eh oil ah ^ qa|-o|^ D2°J ?|7t|o{| °ioiAHa qu^i^ dioi a h^- eh oil 5 
o| SM3?I mi Soil, quFoi^ D2oij^ Sg?^2^(32m Amm^M S^EH^t gq. atj- qu|-o|^ D2 ^594 bH^(io)°l 2 
^1^ s° 2?l(o.4Wfsa ^Eiq 01 ua ^ai^i R( Hj- qm-01^ D2?^^^ S& v eh?I- S §a?fo^ e^w &r^q. ^, qu^ 
01^ dioi aa^EH^FS sa^muFoi^ d2t?i-a| sigoi ^21, ^iJ^mstf^ ^EHojq. ^, ^ij^i roi sii 1 - 

^ ^eh^ aqo|tH dioi aan 321 x|y aqo|^ D2^F gaoii £o| g ^Qloiq. o| ^ehchiah^ aqo|kH di ^E^l tH^ 
(io)°j *!?|^ 3K)| 2^1 a}- 3?|£^| szi eq^oi gc|, 

£ 12°| (d)^ aqoitfi dioi aaom aqoi^ D2?h soj ^en?f§^hs S ^ehm UEj-yjq. 01 ^aiojAH^, aqo|tn D2^h 
SR^oi s 0 | sj tH^(io) Sjfflsois^^ tH^(io)°| ^?| 5d ^iJ?| ro| 2#3^3?|^ s^S?l(o.4V)nSc|. 

0121- ^01, «^(io)°l £^*jas SZl efl^e Uehh n sjq. 
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a.i 3.ojlte 711^7,1 AIWo|fl.oi|.aiSH.^«| : g-szh ei|^2|,ge.a| #eh.#. M-EKyj c|. a .1.3 ojl. l+ei-lh te m»S'H.-.i.22| Rofl 21, 

«HAi assite ^qq, a& : ^ yor *ibr's« as-? slctfa ■■s.tt ampi. assume*; 

-gg °^E|a if Site a6"L ^'^LRW.-aiWlM S'Mte nJUo! ; 4'L^HS ^Pl UEfuife nJlT ^ a 

ss'g*Tip)iA+ LfE(-uife.7i^s;^x^o| Ajs; a'.ofqi iuFg 501 onj>r iiisiMi, orTtsi: ?i 2> .^^iAi >i«!si gsrs nn %£ m. 

QF g^S/itf £00)2^1^ oflSa) 2.5VSa°| IB S.Sf« PI'S: 

*ra,. =E+oitH d 1 a» D2si sa'xi $] .= ay oife- s^tjoi -^V -se. iisi 6i .aj. &o\o\\ °x6\ m q\u\ e.^ow 

32m A?\ #S*r9#?>. **Gf: t'c^Ai; He+o|tH' D2te *Is¥e| SStf a 2J SJ^h= fifae S'iSBj [5 j- SI 3 1 til S<H|. ; ■ SZf 2 

«n;^i^;ss*.w f arfetf; oiiteroj:; /=2ioiw : ; sa *i ^ fei ^ k s4 k eh oij aJH#«a"wsioi -has ai frgsrxbis 



ccFat^ g ^S& sS^eflei^ H£foi»*i & #& : xittt;6fett wills'* Aj^^oq aaf o im si E! oj cq-fe ^ 
i K 8 II * ^£ i| H ^| ^ s| t ; H Bt b lW:3i^l£ & b fS&» S' * AI £ 9 oil Si CH A-j; SEf StrS '*W^tjH;f6|^. : 5!'SAi 



«*4h'.4-2| S-gOil lHoiAife ^ ^? g ^! 7H] .3 ? I XH °l s: ^ ^ a| ^ g CHI Si CH A-i . H& S *l "2. 5 V±0; 2 5V.S! 2i'5§£S: 



S?l^.q'7 t^^StHl SiCHA-lfe S^g?! HI S*i ?m2\ §*LHS<HI Si&IAI, 3^ 2Q 

S'*ta.S7| 3^ ETCJS an|".S!i:Zi.*?WiH, xit^s (zi-zozo/2)°| +ioo%(H|Ai -50%°l S?|2| THtfxiM 5 

a?H«.»d 8 parson- szchai^ nj 7-ti-7ixH2i §*i agoa sioiAi, 4^1 2*mM siqsi w 
*im at ?am *8£sm 

n 9 tf 'HfS'oo si^Aite, ^2 ai^§!=, mm se ason a^a tH^fij-, -uoiMcf zj w 1 

si ^eojAi tflgHi i e+ejoq *\&m 's««hte 2# ^§°stfa. 
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^S*l H lottirsoi Siou^, xg 9*mxH^I Us. a|^*!<hi °icHAi, £p| xi| 1 fig PGAitfPlxi B ga m 

?|X| Di| 2?fef5J IH|S£J SEMSIOU, Ap| 7H| 2 g£ Af 7j ^ ± y { gjoj ej ^HOfl §^^Dil2£| S°J 5ii§£Sm. 



2*flSTjU-tT£ ?l5 2L h 2^l ail^g A| 5§§fe BUS! Aj HI 2|Sfih ^HS" BIS A|=E 5j^q| ^ oj q *g A |^e ~°| s fi g 

2|S£h ^(g- &l|gj A|HM 2|SOi|Ai Sgf eflpol A|=EEJ «jg- *f2 ?IS *H 

s^ssi n 13 *^ h S(Hi aiowfe, ~j?g?i m 12 tj- ?i*h°i m^n °»oiAi, &?\ sishi a^i 



^^g^l *H| 14*J1T3<H| ^OiAife, 5jS 2°J^2 E jE3?|£f°| AfO|0i|Ai ±™°\ U| g 0| Aj-o S ^ g- ^Ejj c ^ o|q|| j^j goj- 

(HI £^£| gAig AJ2: 2 oj-g ^*|*fe gj^ fcHlrl S|£fe, ttig- ajs SEWM 2g3^ 

^S" x|-§ Slsofl slfetllgsyxfoil cnet!-5IWM ^«SKH, ^2Wi2°J°S SStfe 3f? 



HI 15 ^iJgOfl °iCHAH^, ^=?^\ 7H| 14 tJ-^lXHSl SJ^ Ui IrlOiJ JiCHAi, a^| |s 2j^Di| H£h £y\ ^j^g 



^ Ai^(H| S^sj^ tt)g- iJs a^ ai^cHI idsg g^fe A|^Ei^K a^H£ll°J^ iy 7C|^Elq| 

sail £J^*HS 3^1 S^^fe 2^ BfejaK ^Hg 2^ sj-ojoii ^g- aj^ 2 ^ ai^o| «^cH|aH aj-ojej x ^m 51 iSH 



^^a?i n ntj-^soii ^cHAi^, n \s y\xt\°\ *t^n g^ioii 5ioiAi, a^| aj^ 2 ^ aj S o| ^ anjcj^s zos 

ofo), HJ\ 2^ Bfoi^ ^ah ojiq^^ Z \m #?\ (zi -zo/2)°l +1 oo% cHlAi 5o%°| g?|H| xHS*IM 

4^1 «| 1 3 tj", 5 *M-H X| 10 «fc 16 17 ^"SCHI SJCHAife, tfi^s^Ei e+ojoil Xi^M 

^ Siq-. cths+Ai E£fo|ttf°l assail a\E ^t-i-gSJ nj-«j°| ^7Hl^ h 4 tiflgtHL Ji^om oh^sj aj^ ^i^e as ^ 

4^1 S?B?I xhi 4i»-^-goi| SicHAi^, §3 a^HSAi 2.5 v°l 2°Ji o|g*ho SJ ^ a^Heiiei^Bl HE4-0|fcfj I^Al^Ei 5i 
S9-x)t!-M0|§tJ ^S2§ A|^@joi| °HHAi quhol^ 3&a|°| SZJ-S?| ^EHM 21^ ^ Siq. ^1 xHtJ- ^gJtHI °|*H, E. 

eioim syAi^tHi °ioiAi°i a« ^yie ^sm ^ aw, 
^o|ei|^ ^ Egg °| idssAi saw ^ 2ic+. 

A^i x| 14 ^oj 15 ^o| «Kg oil 2«oiAife, HLHH5!?I°I ^eofl 6Js SS°I S^Jg ^^ffe Sjq bH 

oi^ofl a ^§2| S^af ^A|oflM^^o| £3 g o|§eK^ ^St^cf. 

S 105 ^ ^S°l a^CHI SltftH^ Al^HM SAltlQ. S 1°l M±*g= tH±(10)£f^ElM(11)2F°| A^|0fl Ajg^ £J 

SiS AHt> h Rsl atft^Cl. £E*h fcf1^(10)0i] C|b|-0|^(30)^ ^EiM(n)tH) HejojOl g^sj H£|0|IH e 

E! X| AE1(31)£[, t>121(32)£f, gj^ t^Hi (33)M it^Cj-. 

xitJ^Rs^ ^EiM(ii)s^Ei tH^(io)°| gfSfl ofl ^ 2°°1 m& anJS^K ^Eis(ii)°l anja^s^s^ 

SSCf. Oj?|Ai AEiM(11)2| ^-g aSJS^fe Z10|H, j±EiM(D)OflAi bi^(10)°| SfSfg OflAJ-^h g«o| §Ai ojnjg^ aj g jq^j 

RsfiFSfStfoo SxHSJfe tH^(lO)°l ojujoi^oj gj-oia, £E*H#i^(lO)2| anig^fe zoopl Ufl^CH], SfSTtfCHI SXH^fe 
tH±(lO)2J mah ojiyci^^ Z0/27h sjq-. n^Ai A|g jqe*o| Rs = Z1 - Z o/2 s-gssjq-. o|al*J-5jl xi*j- RsM y£Jtf£S 
iM, qufoi^E+oilAi aixm ajs:7F ui A;(10)S W oo, ^eim "S(n)nf 22 gJu|E!^£| Stm *|o^ il^l oBgofl yxf 
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nvomn ar=^. cm s iooii u^ts yoi gg imjoi sr^xi arai a a a g?j2i arse siawfe, 

(io)s^ei afoj(^EiM(i O)oi| S?m± S^isoi si^s «|X|o| S|| *w r s # tfftTOte 5o| utera|*}4. 

SEtt 0| 21 a RsM 4f bJS*HSA|, §5f3°J VttOfl GTL°| 1.2VME* 0|§t!" 2^0flAl£, HE*0|U1 egX|£E1(31) 

fetHSLh 0|£|- yOl Hfi+01^ EdHx|^El(31)°i ±h\ ^qf °)z|«te 5! S P HhO| ^(30)M IfXHtt ffl2| gffll HEitJ-S^Dil HUT 

° 5 IU J^!°£, bH^(l0)°| §<S SHJE!^ ZOM Sf50n, ^E1M(11)2| ^HJE]^ Z1M SfSOQSS *!! THtJ- RS2| of 
25C50| UHf5|»|a. SIB *\V Rs2| &0| (Z1-Z0/2)S| &Dfl 0\t\O\ -50%01|A1 + 100%2| ^SSjOl gffiSI- 

^WIIT ^ SiCf. £E*t S3 RtSA-i °JEJS^ ZO (HI Q\tW -50%01|A| +100% S| S£|2| *i*J*|2| 2§ 0|goHH, 

JEE SBTHtJ- VttSAi 2.5V10.25VM 0|g*h 3^, *]H *|*J- Rs2| £tg 24ft 01] Ai 51 Q°! 53 0| £2 5d m ^ ?§q2| AlSOflAH 
SJBW. £E 0| TcJtJ- Rs2| Z*= ti\±*l£ H|^°l ^ CHI HSN*J 3 D Ji S^tJ- 3~ OWCf. 

£ 2fe se 32FSS«f iSHS^i RsM tttKi 3£ nra A|gei|o|^E| gnu LfEFyjcf, 3*L §9 2°J Vtte 

2.5V, S|| THtJ- Rs^E 25Q§ 

£ 22| (a)fer ^ElM2| SOpHfl^oj g° ( b )- -*E|S2| IJOph 1 cm °J g (c)fe ^E-|M2| ZjOph 2cm °J 3^, (d)fe ^E1M^| 
^Oph 5cm °J g^g UEl-yjEj-, ^Alg Q1|£B)01| m|0|E|-g 3|^Sfe C|H|-0|± DV§2| HEfOlbHB^I EHSS UEhLHi, nttd^ mia 
E|^2| ^3?I32| Off ■ UEl-UjCf. S 10011 UE|-U)^ GTL°| S E|MH, ^Jl RsM ^iJ-HSAl 

Sife 5!e ?s h ^ Si cf. £Et!- S 2£| (d)0i| £A|£J H^|- ^OL ^EIM^ 5cm afe lJO|DJ°£Jx A|^g^ §3f?h^W. 

£ 20i| £A|£J UI-5J- ^OL 5|g 7H*H RsM ^°Jt|- SEfOjbH MS! *|^E-|2j ^2H0l| U[E S ^ 2 °-| 0l| AH 3|-0| 

0|^^ QjjOiL HEfOim^OltAl 2bHffM7|- Sh^aCf. GTL01I ^CHAi^ £ 1 2| g g 2|£(21)g 0|§3KX, M^T^^g 5|^3|-0| 0| £ 

fcH^r^si °i°^cf. IlBiU ^ ^1- ^ h o| ^11 AH* h RsM ^°J*j- S^oite S17| cm ^ OIL StH^ 

§1 °4XH|^g£7|- SCf. £3|Ei 2t+1^E7|- ^t!" ^0| 1^££ °J q Aj2;o| xjOlg H^S^I-CH ^£1- BHFS71I 3te 2 



0\?\7>mZ\ ^gOij ^OlAi §B2°J Vltl ^711 ^ CH| MAI 2.5VEte ^i^ll 0|g^Cf. SUL 0| 2.5VEffe S^te S3 

VttMA) ^gti" i h ou, o| 2^2| trefoil 5h^HAi o|3^| ^g^hct, 

°-id ^riJ^I 12| ?jq 2|S 33)2| ^£f 3H|Sf fi 2J S SA) ^Z|^q-. ?jq Aj^oi 3 a 0 | 3 s 0 | o.^ ->M 7 | 

S^te ^BlohS, °jq Aj^^ gAj ^Sloii 0)o|-t>j ±o.2V^£2| ?fi ifi^f °icf. 

0| ?jq 3^2| »^o| £S5p| ?|^Ai^, bH^(10)(5E 1)011 5J01A1 gq ±0.4VS£2| 3^ (peak- to -peaks 0.8V 

SH2| 3^)g ga?F SiEf. aq 322| §|-o|EiiSs se^joj-vitfih^?! tUSoiL M^dl^^ (vit-o.8V)M =°J3h7i| aq-. 

^ SB+0|^ e£_H7:|^Ei(30(£ S^CHte ^^(10)21 S?PKVM-0.8)V7hS|21, HEf0|lf) M^j X|^E1(3 1 )^ h S2E°J 

Oilfe fcH^:(10)2| WI-BCf. 0|i|- ^0| HE|0|hH e x| ^E| (31 )2| 0.8V2| ^*joPI fl<HAlfe S3 

TH^RtM H£fO|tf) §£j t;|^E1 (31 )0lte 32m A(=0. 8V/(50/2Q))2| i'2?f7l| gLf. 



H&fO|m egx|^EK31p|-SH till, t+1^(10)2| S?te (Vtt-0.8V)0U, i*h 3|a XH* h Rs(25Q)0i|A)2| SS/Sfote 0.8V 

(=3 2m Ax25Q) 0|EJ, cq-Ej-Ai, EE+0|l+| M^ X|^E1 (31 )2| Ee||0| (Vlt-1 .6 V)?|- & Ef. &J- 01 S °= h 3|-S , S3 2L h Vtte H^!°J 



££t]- HEfO|tt1 eg j|>.eK31 ?gqg i^l ?I^A^, o| HSI£J5!£J , S 0.4V(H|Ai 0.9V2| £?|CHj Sife 2J0| 1' 23^ 

SEf. S3^2J- vttfe Heaej 2L h sq-5E i.BV^g I'fi?^^! tOISofl, S3 3SJ- vtt2|^ltt B^l= ^ 2V0flA) 2.5V?h a 

Ef. 



^^IS^, M^X|^E12| HSflOJ SJfH 0.4VMEJ-^ 0.9VCHI 7|-7?I-g ^0| b|-^ohEf, H Ol^MAife Xfl 1 Ofl, 0.9V01I 7^)-^ Eefl 0 J 

3L h M oisti- ^o| MS!A|^E12| ?sqe MEf 3711 w ^2i?l u«goi|, ^2| s U*\ ±zi m o| S*ms S^te S^IU12| ?sq# 

iin^il^ 2iEf. HI 2 OIL tH^Oll 27H2| =EfO|tH M^jA|^EpF SAjOlJ 2^(2|-J£^°M ^q^^ E|U^ 

0|^2| £!&2HStHW ^ZJEf), MEf ^3 H^iej 0|gote ^OL 27H2| HE|0|kf1 M^ A|^EiOi| »|£ 4^IS 

5# S ^ SiEf, 

ccf^fAl H^^itJ- S3 Vtt2| 2fa 2.5V9F gEf. o| o|^2| o|go|>3, SA|oi] ±u\ gqo| SOI 

epl aflgOU H[g»3W =5^. cqefAl ^IflS^ S3 AitJ- MtMAi^ 2.5V±0.25V§S7F Hl-^oHLf. 



?J9, ^y| 2^§5jHlof2 ^2?n 7 o^S^ Cf^2j g^^2| SISoW Ut2| SfS 2.ov±o.2vss:nunr*! 

oFa. 3 A], o|5 o|oh°| S3 22J0UAte, #qofl Sjl Ait>^ Si^ sSt^ ?S^o| 5p| ajgofl u^^!o|-x| 

SoFEf. 
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£30fl SiCHAi, ^ir|(32)^ PMOS ^2! X\±E\ (41)^ NMOS X|^Ei(42)M ititfCf, PMOS M^X|^:EK41)£|-NMOS ee? 

E1(31)2| 7i|0|mCH| g^U, M^X|^E1(31)M ££S *H^. ^0) £ ijSL?)- OJ) Oil ^ o|-0|M HB|0| tH E£JjA|^ 

E](3\)9\ nO\^n g=f>W HBfO|tH M^H X|^E1(31)M 

gjq k^Iri(33)^ NMOS X|^E-|(51 LflA| 54), PMOS My*|^EK55 Si 56), NMOS ^y X|^Ei(57 Ui ^| 61), *|-§ §^?l(62), 

R1 Si R2, PMOS ^^A|^Ei(71) a A NMOS M^A|^E1(72)M i*}*^. OPW NMOS ^^A|^Ei(51 U)X| 54)^ &i|^A|^Ei 
21^1 PMOS ML«*I^EK55 Si 56) NMOS M*HA|^EK57 U]X| 59)fe X|-§ §*p|§ ^^L|. ££^ NMOS ^^A|^ 

EK60 5d SOUK ^^7|(62)2K Ai* h R1 Si R2£fe A|-g ?«^Cf. 0| E{| g A^ 2«7|te Eiig A| H Ei Bfl 

VI A|^M°| 37|S Ah^HS ^StHLf. SEtl PMOS MEij A|^Ei(71) Si NMOS ML« *I^E1 (72)^ °J ^ g ^-gfcl-Ch 

0|£|- l= h 0| tHir|(33)7h&i|^ A| ^ e 0|£=, gjq tH^(33)°| 2S2°J 2.5Wi| Q\tW, gjq ili^ 2.2VM 

g^jHS 3fe e= S ^1 CHI ah *$Eo\?\ uilgoiq-. o\s\ t*o| ag g?|cH|Ai Ajfi?h sg^ y q ai^^^ ^oi^ 3 

~, ah S^^IM o|g£i-£j*! tHii)(oilsm £ l°l SJ^ any s|S)(H| °|3tW S|-o|/^ 4 SO-, naui £ 321 

tjq bHirf 2JS(33)CH| ^o|Ai^, EH| s M^i s| soil °|^Ai ^J^ aS3Jf2Hf5 ^IS^^g eil^cf^oW, dl^q-^sj 

(H| 0)^01 Afi 0|g3|-^ t[o\/£.~ ^t^W, 

NMOS m^HAl^EK51 U|A| 54)S 0|^CHA|fe A|^Ei 2lS(H| JJtOiM , NMOS ^L«*I^El(53 ^ 54)^ 52g Si 1 " VadjO]| o|tt) 

5§^S2Wg£SAl g^Lj-. CE^Ai §2W^ NMOS e£_HA|^EU51 a A 53)S MeIai Zi5!^ g^^j- § 
^ff?!- NMOS M^A|^EK52 ^ 54)S EJc|, 0| ^EljCH] A-), NMOS x|^El(5? )2| 7i|0|e ojqoj oj&j SSf^ NMOS 

EL«A|^E1(52)°| 7iiO|E oiqoj ^ goj- vtefe NMOS §L« A|^El°| gj7l| A| S ^5.^3 A|H M£| (H, icH A Si 

B0i| Lj-E^y-El. 0| tE A Si B0\\ L+Eftt Si|^A| = m& *\°fQ\ t[^£\ A|-§ g^7|(H| ^2^^". 

OPlAi 2L h Vadj^, NMOS ML«X|^E1(60 Si 61)*h ^§ S^?l(62)2h XHS" R1 Si R2S0|^CHA|^ Aj-^^^KHI 

2|^Ai ^<SSCf. Ai^RI Si R2?|-S^|S ^UKU, Zl\m A|HM°| ^5 3°J1 #\^0\, £11^ A|H^ 2]S 

Oil y^)Ai 4^ ^15 M-ef(2.2V)M 1.3VS eil^ A|^Mo}-Jl 4>s 5Jo|3, ^y?|0i| 2|tHAi 1.3V2I 2L h i ^^^J-q-. NMOS 
A|^E1(60 a A 61)^^1^ A|^E1 NMOS ^ A| ^ El (52 Si 54)^ g^t!" 2|S)1 ^^tfCJ-, Xf§ S^7|(62)(H|^ 

NMOS E£HX|^EK60 Si G1)ZI°| COil UEH4^ ^ gf^K S^^PF 'g^*'' mE ^?J-q. A^ S^?| (62)fe 

nm B^W, 5§§2°J VadjSA-i 5§S5°J Vadj^, NMOS e£_h a|^e1(60°I TllolscHl gjq^q-. o| njH^oil °\tw 

^ 2|^£| NMOS A|^Ei(61)°| 7i| 0|S(H| gjqs|CH ^S2°J Vadj^, ^X-fl kE C°ia°rS =a ^^0i| ^ 

*|A|?|^ SJOJ 5iq. 0| 5§g V^dj^MI^ A|HEi NMOS ML«X|^E1(53 Si 54)<H| ^«HSAi ^^5J 

y\ H8 SOIL mS°jy^§ A|fEMC|g 2^0| inH B(H) Lf Ef-LfTj & Of. 



PMOS A|±Ei(55 Si 5S)£|- NMOS §5! A|^E1 (57 UjA| 59)^ 0|^O| A|^ A^ #^}|^, A|^eq-°EJ o.^ A| 5; 3 opj ^ 
Vtefg HU^I-Oi, PMOS ee_HA|^E1(71) Si NMOS M^j A|^ Ei (72)M Oj^CH A|^ S^Lf. ojt^Ei^ g 

ya^hoi yq ^5SAi LH^ 2|S(H| g=*HLf, 

0|£F XI 1 ^AlOflOfl aiCHAi^, A|^Ei 2| ^Ofl °|^Ai gjq 2 gfj^ *f2 2°Jf Hll A|H e A| Eflg Ai = M*J 

S| ^12°^ ^2°Ji mc^l HI CHM S^H^Ai EQtgj A|HM 2|^°| A|=mCfS 3^1 =5 Syofl ^S^q. 

£4feg ^-goii oj* h th^ a£ A|^yjo| x-ij 2 ^Ajoflg LfEj-yiq. £ 4 oil SicHA) s 3HF e^^t ^ 2±fe i^^gis 

01 3ggS«Ef§c[, 



£ 4°| %m kHiH(33A)^ NMOS ML«X!^E1(81 LH A| 83), PMOS ^^A|^Ei(84 U|A| 87), NMOS ^ A|^El(88 U|A1 90) Si PMOS 
M^A|^EK91)M it^q-. Ol^jAi MMOS Mex|^El(81 U)Al 83 VI A^ g^|£Al e^Cf. PMOS M^A|^Ei(84 Si 85)^ 
PMOS A|^Ei(86 Si 87fe S0| ?^E.^Ea|e^ t|^SAi §5TtlC+. 5£t]" PMOS M^A|^Ei(84 Si 87)^ NMOS M^Al^El 

(88 Si 89)^2^1 S^ol-^ 2j^MAi g^q. NMOS M^?A|^E1(90)SL|- PMOS A|^Ei(91)^ °JtH&1 s ^Stm. 



NMOS My A|^E1(81)°| ^Omofl £J^£J NMOS MO X|^E1(82)°| >{]0|M gj^oj 4fi 5^ Vtef2f U|2S 

a. ^, uiaysi ahhi cq-afAi, nmos ^yA|^Ei(8i Si 82)°l =Efl£J aK)|chi^ a y^?mEfya. aaiuSsSJ IfoL yq 

iULfeSSSyOJ 3°J§ §^I°S §W 2§ofe dS0p| mgOil, NMOS ^Xl^Ei(81 Si 82) °| SfiflejCHI U&fU^ 2 
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SSt^SSJ" 2^1 ?rA|*l Sfeq. ^ NMOS eeh*|^E1(81 Si 82)2| ?i|0|E gojoi £7| uncoil, E£1I2J 5= 2°J£S 

±*m^\ sss 501 gq. cc^ai oi s^s iiHSAi 2isoii sq. 

OpiAi NMOS myx|^EK81 Si 82)2| S£i|°J £!2fS ^2^0| S| 7C| Z| MSj^liEll 2^ fgt^^HS S^fe 

5| CH °iCf. HE«Ai H| 2 4*A|Di|0iI ^CHA^, NMOS MS!*i^Ei(81 a A 82)2| i£!^2| 2£{|°J 2°/0| OWX 231 °J 2ni 

£tq. 

2 4<H1 2A|£j Uffif VOL NMOS eaHX|^EK81)°| 2£i|°J£ PMOS MSjXl^Ej (84 Si 85)M 0| ^(Hxlfe 5HgjMD|£H S|££| *! W 2J 
e?(7l|0|E £jq)Ofl NMOS A|^Ei(82)°| 2£il£J£ PMOS MS!*I^E-|(86 a A 87)M 0|^O|A|^ ^2HErj|Ei s|M2| *! W 

2J^W|0|M °jq)CH| g^SCf. CCFdfAi, PMOS ^ A|^Ei (84)CH|^ PMOS J=£H Xl^El (85)2|- SSS!" *M:H, PMOS MS! A|^ 

E1(87)CHI^ PMOS MSfX|^(86)2 r Stt&S*?|- H^q. PMOS MS!*I^E-|(84 D A 87)2 r NMOS MSiA|^Ei(88 Si 89)S0|^Ql 

= 3W SVffl&SlSte, PMOS MS! A|^Ej (84) Oil 3W£f PMOS MS! Xl^El (87)0i| *]S£|-°| XhOil ttrMSSm in 

2 D CHI -g-St^a. ^ 22D0||fe tJ^ 3^r^ Vtef2 r 2| *HH| CEhS ^°T0| LfEhyCf. Op|A| PMOS MS! A|^E-|(84 

Si 87)2r NMOS MS! *l ^"1(88 Si 89)2| 2Ei|£J Sgo| 3 S§0| 7fetl- °tM2| OJSM ?r5!q. CrJ-EML biH DOfl UErUfe 

2°J§, iJ5: 715 S?J- VreT£ r 2| g-7l|<H| c^e+aj, «tomn 2^ £^3|^o| aq. 

01 h:2 D0i| UErU^^L^, NMOS MS! A|^E-|O0) Si PMOS MS! X|^El(91 )M 0| ^CH X| °jtHEl<H| °|3tjAi Sf5!S|(H, SH! B 5! 
2WI LH " 2|M0l| S^SJCf. 

0|£ r V0| Xfl 2 4'A|0flOi| ilCHAife, 2J^ fi!4^5!S SSJtHI 7[7)[$ SV» 3 KM ^§U^ A|£0J g^Ofl, *r3 #^?|0fl 

zmM gjq £j2 5!£f2f^ 715 Ah oil cn^3fe ig^g^i STfeSlll ?ig=D|ais|£g ^W^SfS 

Sh2|S(H| 33S r oi, SStfS^l 71-3 3 2fH S ffl 8Ut!"P\ o|^(H] °|^a) gjq iJs:^^^ xff f^2Sf 

s| oi, Ala ^1^ CH^£h7l|oi| cchM ^|-o| s^£| 33V 4 5icf. 

£ 5^, SS-Sofl a|» IH^S^ A|^i!°| H| 3^A|0i|g £A|*HLf. H 5 CHI °ioui £ 4£f ^^ti- ^ S^ife §° a '!.^2S ^fi 

g a-SOil £|tt ^^2^ A|±gS| 7H| 3 ^A| Oj|fe, £ 42| 7H| 2 ^A| Oj|*F gV2| jlfl 5.^1^^^ 2iC+. ^, £ 5°| 

tH^: 3^ A|^gj(H| 5iCHAH^ B|i(l 0)2| 50Q2I §3^|f RtM S 7^1 Oil 2^HSA| ^C|. HEfO|bH eeh 

X|^E1(31 A)^ PMOS MSj^liElS ^g£J&i ^Qf. Of£H«h *Y S^OjAiH ^Jl TH&Rs ^ CH| Sl^SSJ ^XH| Sd iU| 3 

q ^H|2| h.2^L 3^°l A!A|ofl£t Vol 5^ SS^W. o|£|> v>il E^m 2 CHI °I^HAi ±!^3hg, ^ig 2S/o| g-EH 

£ 52| £jq ^q(33B)^ PMOS MS! X|^E1 (81 A LHX| 83 A), NMOS MSHX|^EK84A 87 AX PMOS MS! ^1 — ^ (88 A LH*| 30A) 
Si NMOS Ml!X|^EK91A)M 2Et!t!-Cf. &\?\M PMOS MS! X| ^Ei (81 A U|X| 83API- Tj-g g^7| SAH ^^Ef. NMOS MSI^I^Ei 
(84 A Si 85 A) 2h NMOS MS!^I^Ei(8GA Si 87 A)fe ^T^2| ^BHMO|Ei 2]S£Ai S^Ef. ££^ NMOS MS!^liEl(84A Si 

87A)2^ PMOS MS! X| ^ El (88 A Si 89 A) ^ 5°JH£ ffl B«hfe 2|S£Ai g3f^Cf. PMOS M£? J|iE|(90A)a* MMOS MS>*| 

iEl(91A)fe ojtHEH ^^^Cf. 

£ 52| %m tHiti(33B)2| g^-S E 4 o| oj q tfi Irj (33A21) 3^ g^3p| [[R gD|| H ^gg^sfE»"Cf. £E 0| i!27h2 

*I£!?I<HI ?mS 2L h (0.3V)M S^!HM^|-oi Sgsfe ij^opl ifflSoiL bHai (33B)oi| 33s|fe^2 7\£ 2L K Uef^ o.3V^h 

0|2|- V0| fl| 3 ^A|DflOfl °i0lA]^ H\±9\ §B0| 2X|(H| 2|^Ai H|g£|Oi 2 X| S^|Oj 7^7?^ SSJ-g g^jHM 5|-0i S 

Ajaoi g^^ioii °i^Ai saa gj^ ija avj^fira ^smy xh>a chb^ #st>- s^i- ^ 

^SdMDIEl 2|MM g^H 2^S2f3& 2|S0i| 33^1-Dl, #St! 3fe S°J£S SStrcf. o 15 oil 2| oHah gjq £j2SSf 

sF^s avaw xi# ^ t±2.7t^^s\n l 1 ^ gysnfs ?is s°r^2i o\± ^no\\ am *w ee± s 

^2| ^ii S3V ^ 

S VS<HI 2|t!" tHi 3^ Al^^jM ^ofeCi] °«OiAi, 3{g X-itJ- RsM 5J"HA| 2^ qH|€|^2| HEfO|tfiBOil 4f£!V Ifife 

quFo|^o{| 2|^Ai^ 7i ^EiM VopHUV ^ afe 52 5i£S, bim^ a K S i&1M Vo|g ^Wt Sife 52 2iq. cq-E|Ai ti 
^o|§ ^ quho|±(H) *Ji xitf RsM ^^S, aim^ a h = iEiM ^o|# qu|-o|^cH|^ *!l§ xiS" RsM ^^J^F^I 
arqe+2, 21%& ai^s 5o| n^q. 



COSCfl, BGACBall Grid Array) m\ PGA(Pin Grid Array) n«3| X|Dfl ^CHAife, «h2x-fl ^2| ^^(H| HH*|EJ l/O5|S0flAi 

^ ^!)^rA|l 2J q2AlHM H27r iiq. CC|-£+Ai, ^EiM ^0|^ |S5j££ SH ZJ 50| S|7| Ifij^Oi], 3jg Xig" Rs 

M 4^o^ 5o| ^x-fl^r^q °i(HAi HH**j^q. a5ofl oflSOl, ofl2q S!2| m?mmnM ^£S A-fl^Ai a20fl 

S^fe ^4 h °l 50flAl^ ^EiM ^0|g m^n% y ^ 2jq. CC^Ai, ^aio, Qij2E] g lH?|X|Oi| Oi^HAi^ Xi^ Rs 

a & h ^o r x| 2£Eiq2 gx-fl^rSq. Bal o|Ei*j- (H]2ej g sh?|x|<H] 2ioiAi2, Ui^°l oi|2q S§ ^± ?\Qoi] °m m±^im aflofl 
^EiM ^oph ^oix|?fl sjch, 5|i xlff Rs§ 4TSJV I'fi^^ °jq. 
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SKH SU, BGA !Oi?iX|(Ml §^^°|;iUi?rx|0i| .qtfSMaEJ £ Ofl* 

cHoHAlfe5!lxi*KRsf -aej*FX| : 9:tecj, 

E,62| u\± 3* ■'Al^iBI.S, §&xHtTRtoil.2|*HA| g&3°JMtctl| 2^S : tH^CiO)£K iH^(io)7h at£]a.=aMa(V2d)^; =E!£ 
.SKI 2b)6i| 'Hfliaa ^(1 o)(H| -94-51 &-H £B"aTiKi 00)21- MrrSl oilaei U(\ ib)«. a tuft*. a§ gel a (i ob)& me(i 02) # 
oil S7H.il jL £3 afo'l tHXi 0(). 5d £I5( i.03).g.g«H S3 ^ (i 04)oil ; S^a -§.3^ ( i04)S xitJ- Rsl ,S*H *1 ^(io)Pfl 2 a. 
tfi^(io)^ 9a*|;4^si:araHs.;o|*b|Xi"b) ( 3 S=(104) Sd 3lTxifrRs£ ^.6;o).^--Biffls;"w^.ya«Sffl*taK aaoi 
M?l 2§ jIB^D) UH^I tH^ ■BteJ,lH|Vaitt':ay"'U&a!tf i 

^eL.Diiay: s<i 1,1)21 ztzfg; oiia-ai. iu) en o)cnii^ ys| :a(ii-2i»»ffl"fl1^(id)'«i s^sa : «qVatti2i£. ! »3l' 



(10)0i| piMM(13p;)dj ^a^.^ D. ; iMM( 1 30)B fe 7 ISCl 31), EE! £ > I'S^Oil S*HS; M aEJ a (1 32 3d" 1 33X : bH^r 

(m'ox .a3(i 4oiif oj aei a a 32 ii 1 33)ft a Mfe 6 4i ),si ^sj (i 41 w. &£ia *ifr Rsg iimct^i -;*ifr rs?k 

Bieid 41 )2| fl;Ql>^gs'fti€fe^ 'McrStS' a I- 

M?}>fl sia, jji ^ xfe ; u I g 1 ^ lfe^;\8J;Efc ' * - > ' "" - , 



%4}&zy<n 1 tjtflxi 3 ,th. s^mxi lo-itvis irsi 17 t>^i ^soa iicHAt^ ^s^ei sj-otofi xiti-i 3!ie ^sjsk 

c+: cchE|Ai a^a|^2| ga^fHI n\m ■■attB.S ^^L^B . ^x-ii # ttfl Spfl\ o l£a ets =j. iJ 2: „2! ^ # ^ ^ 5ic+. a 

^^.s^i -^i'4 tj- ^goii ,5i&iAiK s&'ssrs-sM v 2 : :5vsi;aa»;"ois:ttHEAi J a f s=aiLi«'2i;=BH)riH v sa^i!^Ei-5i : sB 
s = '*s °efl Mai .aisjy •: s #:-2itf. 

^IS Aisoil AJS:# a^aeiieJS. £5?X|^E12K 

a^sei]£j« m^ai^eioj aejojsK^JS i^s ^l^i g^sffe *HS ^2. 3^ 4?£ojai s?| ^ti^, 

^iS ils £!££J ..7.2O0A1 oHS* S7j e+SJoij fifUS'xjVS ia*te5i.i§£§ ofe ids: A|^y. 

-Z0/22J ^100%0{|Ai 50% e] g?|o| Ai^X|M S§££ 5fe 3^ Aj^g. 
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*fl 1 i h £E=3Hl 2 SMI ^oiAi, Ap| g&^HlfS £PI ^ ^'IHS^: Z0°| + 1Q0%<HW -50%°| g?j°| 3£fe 51 i§£ 
S oh^ {±2. A|^@j, 

fll 3 tWI SiOlAl 4^1 SET 3*1 2.0V(HW 2.5 V°] 51 3fe A|^g, 

JH1 3 ttSEtefli 4 %m °MM. #?\ *WS 24QCHIA1 5lfl2| g*|°| yfe5I ofe A|±g|. 

S&aH?J1 S3 oil g a|£ £i£ Ai^oji a^£lteej-£*l S*l a Moil Si out 

y\&*t, *Hg ?I£NH| HHx|£|2 *H& 2£ 5!^2K -idsoil i!£f g^fe a^aei|°J^ 

Al^EH ?u|oHH, ?\&&o\\ giH£|^ Sf£*l g*|2h 

SHS'SISall §x|2| stjg a^H£i|°J^ eeh^^ei a| = ai2J2|- *Hg S^l 2^fe 

SHS 2^ oil st]g AI5: 3£ Ajsai ^etHlAH 4i"fcJS 5tf^l-= 5ii§°5 ofe yaHl g*| as. 

fll 6 SioUi, 2 £ ai S o| mah ojiijg^g Z0£ oUs, £p| 2^ e+°J = §«SiU0± Zll £PI aHSJs 

Z1-Z0/2°| +100% CHI AH 50% S| S ?| °| THtfAlg 511S2S ofe «J-a*fl S*l 2f. 

fll 1 21CHA-), g?| 24 £5011 A) 51 QS| g?|°| X|«mV ^5fl§2£^ SJ£«I S*| 2§. 

S3 W^l S3 3*1 oil 2 ttf 

SoiMCf *i| 1 S?| £f°JS gtti sflg bH^oil 7HI 1 fflah 

±g SOiaq- gfg fll 2 S?| £f°Jl #*t) tUg" kfl^Ofl fl| 2 ffl2h 

*Hg tH^2| ^EoilAi *H&fll 1 S?I £4-°J oil iltJS *H4Jfi itr§K»1, 2 S?| e+2J oil= £PI aH*J-o| £f£j£|cH 2ix| gjs j§ 

a^ ofe ijs s * ai . 

3HI 9 t>KHI 5icHAl 4^1 x| i PGA jeH?|a| BGA iiH3|x|oi| ^^-^ oil ay S MM^oi^ 4^1 HI 2 U^: Q?\ afSJS 
aaoii S=rs|= oiia&i 31 IS2£ t\± fli 3^ Ai^g, 

u^th i 

^Hg" £0g A|HM 2|^°| 2^ &il ^ A|^E *oj s 2 ^joj-g -ggti-^ =i 2 °f 

^Hg A| = ^ 2|S0i|Ai *}°J ai^'01 Al^^EJ 3Hg ^2£F^g"^ 7|5 S^^l ^1 g^hfe ^ 3 

1 §S2St^ kHir) 

ttjg- £JH S£f2h4f5 7IS SysFai ggsffe §^ sjsaf, 

3tig ^ 5|S0fl ss^^g-^yxHHl cHg*j-SSl ^5\oW, 3£fas Bfi*hfe 3i h HSh itf^F 

^5ii§2S 3fe ^jq tHXM 

HI 12 ?J0fl SfcHAi, xt= 2|so{l ^x-floK^ gy\ 5# SL K sjsofl silgofe ^aj e D |eH 5|^§ 4, 

it^te 31 i§2f 3^ gjq turn sis. 
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^s'itttffe- 2i;?§2£:5}fe ^i§rtHiti sis. 
?«as^s^l?j , a;.ss!.^erfi|;?feaiE! a- m §■ ^ a ^='2 .^.at-ejsH, 

?tl ^a^:%L' o)|;«H gv d ; $^^ ^:S2|:-^3^A-)^gJ ^ 4 «^M^^'p.^l.S2^*|fe v ^E^ 3*1;, 
zi - zq/2°| > i qo% (Hi Ai 50% °| g $| °\ m ?i= 3 g : 1 3 s s *f£ .^5.*C 3*1 
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